The reduction of O 2 in alkaline solutions can be proceeded by the following two overall pathways: S1, S2
(1) Electrocatalytic oxygen reduction reaction
The reduction of O 2 in alkaline solutions can be proceeded by the following two overall pathways: S1, S2 (1) Direct 
followed by either the further two-electron reduction of peroxide ion to OH -ions (III):
HO 2 -+H 2 O+2e -→3OH - (III) or the decomposition reaction (IV):
In order to establish the extent to which each of the two pathways mentioned above is involved at a particular electrode surface, the RDE experiments (LSV experiments) were performed and the Koutecky-Levich equation was used to further study the catalysis of the prepared nanohybrids for the kinetics of ORR. For a typical LSV experiment, the working electrode was scanned cathodically at a rate of 5 mV s −1 with varying rotating speed from 400 rpm to 1600 rpm. Koutecky-Levich plots obtained from the LSV curves (J -1 vs. ω -0.5 ) were where j is the measured current density at a given potential, j k is the kinetic current density, and ω is the electrode rotating rate. Therefore, 1/B is the calculated slope and its unit is mA −1 cm 2 rpm 0.5 . B could be determined from the slope of Koutecky-Levich plots based on the Levich equation as follows: S4 Table S2 .
The RRDE technique is another efficient method to estimate the electron transfer number (n), in which the peroxide species produced at the disk electrode were detected by the ring electrode. The disk electrode was scanned cathodically with a rotation speed of 1600 rpm at a scan rate of 10 mV s -1 , and the ring potential was constant at 0.5 V vs. Ag/AgCl. The % HO 2 -and n were calculated from the ratio of the ring current (I r ) and the disk current ( Intensity (a.u.)
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Fig. S2
Powder XRD analysis of the prepared GD and N 550-GD powder, the XRD analysis of the blank glass substrate has been added for comparison . 
